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to auxin-type, 213-15 
in crops, 214 
in weeds, 214 
phenox yacetic acids, 213-15 
target site, 213-14 
to lipid synthesis inhibitors, 21 1-13 
ACCase inhibitors, 211-13 
agroecology, 213 
in crops, 211-12 
in weeds, 212-13 
target site, 211 
to mitotic, 215-17 
agroecology, 217 
dinitroanilines, 215-17 
in crops, 215-16 
in weeds, 216-17 
target site, 215 
to PSI inhibitors, 217-9 


INDEXES 685 


agroecology, 219 
bipyridiliums, 217-19 
in weeds, 218-19 
target site, 218 
to PSII inhibitors, 208-11 
agroecology, 210-11 
in crops, 209-10 
in weeds, 210 
target site, 209 
Herbicide resistant mutants, 474-75 
HetR, 45-46 
Heterocyst differentiation 
see Cyanobacterial molecular genetics 
Hevein proteins, 597-98, 601-2 
HglK, 47 
High Performance Liquid Chromatography, 
288-89, 360 
Histone 
mRNAs, 87 
ubiquitination, 400 
Holoenzymes 
see Ribulose-1,5-bisphosphate carboxy- 
lase/oxy genase genetics 
Homologies, 139 
chitinases, 598 
tRNAs, 20 
Homology-dependent trans-inactivation 
see Genomic imprinting 
Hordein storage protein mRNAs, 88 
Hormone analysis methods, 107-29 
conclusions, 122-23 
immunoassays, 119-22 
enzyme-linked, 121-22 
radioimmunoassays, 120-21 
introduction, 107-8 
physicochemical assays, 111-19 
ethylene quantification, 119-22 
ethylene quantification: photoacoustic la- 
ser, 118-19 
GC-based, 113-18 
GC-based isotopically-labeled internal 
standards, 117-18 
GC-based mass spectrometric, | 13-14 
GC-MS quantitative, 114-17 
HPLC-based, 111-13 
HPLC-based electrochemical, 112 
HPLC-based fluorimetric detection, 1 11- 
12 
HPLC-based mass spectrometric, 112-13 
purification procedures, 108-11 
HPLC, 109-10 
immunoaffinity chromatography, 110-11 
solid-phase extraction, 108-9 
Hormones 
gene regulation, 91-92 
interactions/phytochromes, 635-36 
plasma membrane electron transport, 144-45 
see also Ion channel gating: hormonal 
control 
Host defense 
see Chitin-binding proteins 
Hughes, David, | 
Hybrids 
parental dominance, 56-57 
see also Interspecific hybrids between photo- 
synthetic types 





686 INDEXES 


Hydrogen 
analyzer, 48 
inhibition 
N2 fixation, 490-92 
Hydrogen peroxide 
plasma membrane redox activity, 139-41 
13-Hydroperox ylinolenic acid. 571 
Hydroxyproline betaines, 364 
Hypoxia 
role 
gene expression, 84-85, 89 
gene regulation, 94-96 


Imidazolinone 

resistance to, 205-6 
Immunoeaffinity gels, 285 
Immunoassays 

see Hormone analysis methods 
Immunocytochemistry, 600, 602, 604 
Immunofluorescence analysis, 183, 190 
Imprinting 

see Genomic imprinting 
Indoleacetic acid, 93 

plasma membrane, 145 

quantitative analysis, 109-13, 115, 118-19, 

122 


Inhibitors 
proton-sucrose symport, 522-23 
Initiation factors, 78-79 
Inorganic phosphate, 314, 324-25 
Inositol phosphates, 194 
see also Phosphoinositide biochemistry 
Inositol phospholipid 
see also Phosphoinositide biochemistry 
Insects 
antinutrient chitin binding-proteins,606-7 
cross-resistance, 220 
Inside-out vesicles, 136 
Interlocus trans-inactivation, 63-64, 66, 68-69 
International Congress on Biochemistry, 4 
Interspecific hybrids between photosynthetic 
types, 435-56 
C3 and C4 intermediates, 438-39 
C4 characteristics, advantages, 436-38 
hybrid physiology, 439-48 
advanced generations, 447-48 
Atriplex and Flaveria, 441-46 
Panicum, Moricandia, Brassica, 439-41 
hybridization implications and further re- 
search, 448-53 
C3 cycle dominance, 448-50 
C4 photosynthetic evolution, 450-51 
improved productivity, 452-53 
interspecific hybrids, 451-52 
introduction, 435-36 
Introns 
tRNA genes, 14, 18, 24 
lon channel gating: hormonal control, 543-67 
concluding remarks, 561-62 
coupling to hormone action, 551-61 
ABA, 552-59 
ABA: calcium channels, 554-55 
ABA: calcium and hydrogen, 557-59 
ABA: inward directed currents, 554 


ABA: potassium channels, 555-56 
ABA: potassium inward rectifier, 556-57 
auxin, 559-61 
gating patterns, 549-51 
ligand-dependent, 549-50 
mechanosensitive, 551 
voltage-dependent, 550-51 
introduction, 544-45 
ion channels, 545—48 
fundamental enzymology, 545-46 
kinetic gating analysis, 546-48 
lon exchange chromatography, 359 
lonophores 
inhibit ethylene biosynthesis, 293 
Iron chelates, 298 
plasma membrane redox activity, 137-38, 
149 
Irradiation 
vacuolar pyrophosphatase, 163 
Isoforms 
vacuolar pyrophosphatase, 166-67 
Isopentenyladenine residues, 17 
Isotope dilution analysis 
hormones, 115, 117 


J 


James, W.O., 2 
Jasmonate biochemistry, 569-89 
at cellular and molecular levels, 577—85 
gene structures and expression regulation, 
582-84 
induction of specific proteins and their 
mRNAs, 579-82 
Stress signal transduction chain, 584-84 
at physiological level, 575-77 
biochemistry, 570-75 
biosynthesis, 570-7 1 
metabolism, 57 1-73 
occurrence, 573-75 
introduction, 569-70 
Jasmonic acid 
quantitative analysis, 111, 115 
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monal control 
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resistance to herbicides, 206-7 
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hormone analysis, 118-19 
tissue optics, 234 
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see Phloem loading strategies 
disk experiments 
see Phloem loading strategies 
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water potentials, 322 
see also Tissue optics 
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see Gas exchange in legume nodules 
Lens effects, 237-40 
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Levin, Lou, 8 
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ion channel gating, 549-50 
see also Chitin-binding proteins 
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chloroplast movement, 187 
genetic imprinting, 64 
plasma membrane redox activity, 146-47 
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see Tissue optics 
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see Phytochromes 
tobacco transgenes, 60 
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pyrophosphate levels, 170 
Light-grown plants 
see Phytochromes 
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synthesis inhibitors, resistance to, 21 1-13 
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Lipoxygenase, 571, 584-85 
gene expression, 580-81 
Liquid chromatography-mass spectrometry 
hormone analysis, 112-13 
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trans-sensing effects, 59 
Malonate inhibition, 5 
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Mechanical forces 
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see Sugar and amino acid transporters 
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see MRNA 
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see Vacuolar H*-pyrophosphatase 
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see also Beevers, Harry: in the new world 
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see DNA methylation 
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Multiple herbicide resistance, 219-21 
Mutagenesis 
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see Cyanobacterial molecular genetics 
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see Ribulose-1,5-bisphosphate carbox y- 
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Nitrogenase, 37-38 
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tRNA genes, 15 
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conclusions, 194-95 
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see Chitin-binding proteins 
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see also Diffusion-barrier permeability 
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port, 273-74 
pathway and sap composition, 261 
physiological evidence, 264-65 
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ultrastructure sieve element loading zone, 
255-56 
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occurrence and metabolism, 335-46 
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Phosphoinositide metabolism, 560 
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Phosphoenolpyruvate carboxylase, 6, 316, 325 
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Phospholipase, 559-60 
see also Phosphoinositide biochemistry 
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see Phosphoinositide biochemistry 
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see also Phloem loading strategies 
Photosynthesis, 271 
electron transport, 218 
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brids between photosynthetic types; Pho- 
tosystem II structure and function; 
Ribulose-1,5-bisphosphate carboxy- 
lase/oxy genase genetics; Tissue optics 
Photosynthetic electron transport, 386 
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electron transfer, 472-73 
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introduction, 457-61 
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see Hormone analysis methods 
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Phytate, 345-46 
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see Quaternary ammonium and tertiary sul- 
fonium compounds 
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concluding remarks, 636-38 
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dence, 619-20 
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Phy effects, 628-33 
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phyB overexpression, 630 
signal transduction pathways, 633-36 
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Phyl and Phyll, 622-23 
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tissue optics, 233, 245-46 
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chitinase inhibition, 604 
Plant Physiology, 2 
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cytoskeletal anchorage, 191 
H*-ATPase, 167 
nutrient transport, 518, 526 
phloem loading, 254, 263, 270-71 
phosphoinositide biochemistry, 338-40, 
342, 348-49 
phytochrome, 633 
Plasma membrane redox activity, 131-55 
functions, 137-47 
dioxygen reduction, 139-41 
ferric chelate reduction, 137-38 
hormone action, 144-45 
hydrogen peroxide formation, 140-41 
proton transport, 141-44 
superoxide anion generation, 139-40 
introduction, 132 
redox components, 133-35 
b-type cytochromes, 133-34 
flavins and flavoproteins, 134 
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Plasma membrane vesicles, 519, 523-24, 526 
Plasmodesmata 
phloem loading, 254-57, 259, 262, 264, 
267, 275 
Plasmodesmograms, 256-58, 260, 266 
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light trapping, 241 
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organelle movement, 193-94 
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organelle movement, 189, 194 
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Polyadenylation, 85-87 
Polyclonal antibodies, 274 
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mRNA levels, 93, 294 
Postharvest physiology, 299 
Polymerization trap mechanism, 267—68 
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see Sugar and amino acid transporters 
Posttranslational gene regulation, 77-105 
concluding remarks, 97-98 
developmental control, 87-93 
aging, 93 
embryogenesis and germination, 88-89 
hormonal control, 91-93 
light regulation, 89-91 
introduction, 78 
mRNA elements posttranscriptional regula- 
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leader sequences, 79-82 
poly(A) tail, 85-87 
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stress-induced regulation, 93-97 
heat shock, 93-94 
hypoxia, 94-95 
water and nutrient deficit, 96-98 
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Posttranslational modification 
see Gene posttranscriptional regulation 
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flux, 533 
phloem loading, 269 
Potassium chloride, 349 
Potassium ions, 273 
channels, 544, 551-52, 555-56, 558 
pyrophosphatase, 188 
pyrophosphate, 158-59 
stomatal guard cells, 348-49 
translocation, 172-75 
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Potato tuber formation 
role jasmonates, 577 
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Prokaryotic transcription 
see Cyanobacterial molecular genetics 
Proline, 370, 396, 584 
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Promoter sequences 
mitochondrial tRNA genes, 23-24 
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protein degradation, 388, 392-92, 401 
Proteasome, 392, 396-97 
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folding, 465 
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proton-sucrose symport, 523~24 
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jasmonates, 577, 579-82 
kinase, 334 
activity inhibitors, 147 
proteinase inhibitors, 579-80, 582 
regulation 
see Jasmonate biochemistry 
synthesis 
tRNA genes in mitochondria, 23 
see also Chitin-binding proteins 
Protein degradation, 385-410 
conclusions, 404 
functions, 386-89 
introduction, 385-86 
mechanisms, 389-404 
general features, 389-90 
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in organelles, 401-4 
in organelles: chloroplasts, 402-4 
in organelles: the vacuole, 401-2 
other organelles, 404 
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acterization, 393-97 
Protein-protein interactions, 298-99 
Proteolysis 

see Protein degradation 
Protochlorophyllide reductase, 637 
Proton, 272-73 
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see Sugar and amino acid transporters 
efflux, 194 
transport 
plasma membrane, 141-44 
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tRNA, 23 
Pseudomonas syringae 

gene encodes ACC deaminase, 299 
Pulvini 

stomatal guard cell turgor, 349 

tissue optics, 233 
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hormone analysis, 108-11 

nutrient transport, 516-17 
Purdue 

see Beevers, Harry: in the new world 
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mitochondrial tRNA genes, 233-4 
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PSH, 458, 467, 470, 472, 474 
Pythium ultimum, 601 
Pyridine nucleotide-dependent betaine alde- 
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Pyridine nucleotides, 134, 141 
Pyridoxal phosphate, 287 
Pyrophosphatase 

see Vacuolar H*-pyrophosphatase 
Pyrophosphate 

see Vacuolar H*-pyrophosphatase 
Pyrophosphate: fructose-6-phosphate- | -phos- 

photransferase, 170 
Pyruvate, 5 
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Quantitative analysis 
see Hormone analysis methods 
Quaternary ammonium and tertiary sulfonium 
compounds, 357-84 
analytical methods, 359-62 
biosynthetic pathways, 365-70 
choline, 365-68 
choline: free, 367 
choline: ethylene origin, 367 
choline: glycinebetaine accumulating/non- 
accumulating, 366-67 
choline: inter-organ traffic, 368 
choline: N-methyltransferase enzymes, 367 
choline: pathway regulation, 368 
B-dimethylsulfoniopropionate, 370-71 
concluding discussion, 376-77 
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genetic control glycinebetaine accumula- 
tion, 370 
glycinebetaine and Choline-O-sulfate, 368 
other betaines, 370 
introduction, 358 


physiological functions, 373-76 
phytochemistry, 362-63 
glycinebetaine, 362-63 
other onium compounds, 363-64 
problematic reports, 364-65 
Quick freeze deep etching, 183 
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herbicide binding, 475 
Quinones 
plasma membrane redox activity, 135, 143 
vitamin K3, 135 


R 


Radiative transfer mold, 234-35 
Radioimmunoassays, 120-22 
Raffinose, 267-68, 275 
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tissue optics, 239 
Rayleigh scattering, 236 
Rbc genes 
see Ribulose- | ,5-bisphosphate carboxy- 
lase/oxy genase genetics 
Red/far red reversible effects 
see Phytochromes 
Red light 
plasma membrane redox activity, 147 
tissue optics, 242 
Redox-active tyrosyl residues, 468-69 
Redox reactions 
see Plasma membrane redox activity 
Reflectance spectroscopy, 495 
Reflected light 
tissue optics, 235-37 
Refractive index, 232, 234, 240, 360 
Regulation 
ethylene biosynthesis, 300 
ethylene-forming enzyme, 294 
sugar transporters, 536 
see also lon channel gating: hormonal con- 
trol; Organelle movements 
Reineckates, 360 
Repeat induced point mutation, 70-71 
Reporter genes, 86 
cyanobacterial development, 43—44 
Resistance 
see Herbicide resistance 
Respiration, 494-96 
carbon enrichment, 312-20 
nitrogenase activity, 496-98 
rising atmospheric CO? 
see also Beevers, Harry: in the new world 
Rhizosphere 
see Gas exchange in legume nodules 
Rhodospirillum rubrum, 165 
rbcL gene, 421-22 
Ribulose bisphosphate, 314, 324, 412, 
420-21, 423, 437 
Ribulose bisphosphate carboxylase, 37 
Ribulose-bisphosphate carboxy lase-oxy- 
genase, 387, 582 
C3/Cs hybrids, 436-37, 444-45, 449, 451 
small subunit gene 
mRNA, 89-91 
see also Atmospheric CO 
Ribulose- 1,5-bisphosphate carbox ylase/ox y- 
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future, 429 
genetics, 413-19 
better enzyme selection, 415-16 
gene structure, 414-15 
mutation screening, 416-19 
introduction, 411-13 
large-subunit mutations, 416-19 
activator lysine, 425-26 
chimeras and deletions, 425-26 
loop-1 region, 420-21 
loop-6 region, 421-25 
recovery and holoenzyme stability, 419-20 
small-subunit mutations, 427-28 
directed mutagenesis, 427-28 
hybrid enzymes, 428 
Rice 
effect CO? elevation, 312 
phloem loading, 261 
Right-side-out orientation 
plasma membrane redox activity, 135-37 
Ripening 
see Fruit, ripening 
RNA 
editing, 78 
EFE synthase, 296 
polymerase, 43-44 
mRNA, 414, 419 
ACC synthase, 291 
heterocysts, 40-41 
jasmonates, 579-82 
tomato ripening, 294-95 
translation, 374 
wheat germ agglutinin, 600 
tRNA pseudogenes, 18 
tRNAs and tRNA genes 
chloroplast tRNAs, 17-22 
gene organization, 17-20 
general features, 20-21 
intervening sequences. of 
tRNAs”™ and tRNAs ©", 21-22 
transcription of (RNA genes and process- 
ing, 18-20 
transfer RNA levels and codon recogni- 
tion, 21 
conclusion, 28 
cytosolic (RNAs, 14-17 
cytokinin-containing, 17 
intervening sequences, 14-15 
organization, 14 
plant suppressor, 16—17 
introduction, 14 
mitochondrial tRNAs, 22-23 
chloroplast-like (RNA genes and tRNAs, 
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codon recognition, 27-28 
a aaa genetic origins function together, 
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nucleus-encoded tRNAs, 26-27 
organization of genes, 22-23 
transcription of genes and tRNA process- 
ing, 23-25 

RNA-DNA interactions, 67 
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RNases. 86-87, 93 
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Root crops 
elevated CO2, 314 
Roots 
exudates 
plasma membrane redox activity, 137-38, 
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Rubber tree 
see Hevein proteins 
Rubisco 
see Ribulose- 1 ,5-bisphosphate carboxy- 
lase/oxy genase genetics 
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Saccharide binding 
wheat germ agglutinin, 597 
Salicylhydroxamic acid, 571 
Salicylic acid 
ACC synthase, 291 
Saline environments, 358 
Salinity 
role CO? enrichment, 322 
Salt 
bladders, 236 
marshes 
CO? enrichment, 310, 315, 318 
sulfide detoxification, 375-76 
tolerance, 318 
Saltman, Paul, 8 
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phloem, 261 
Satellite tobacco necrosis virus, 81 
Scanning reflectance densitometry, 360 
Scintillation spectrometry, 360 
SDS-Page gel dentate, 138, 160-62, 
285-87, 294, 298 
Sea grasses 
effect CO2 enrichment, 319 
Seasons 
role sugar composition, 261 
Seed bank longevity, 221 
Seeds 
germination, 388, 632 
role jasmonates, 577 
reserve tissues, 402 
storage proteins 
degradation, 388, 406 
tissue optics, 233 
Selected ion monitoring 
see Hormone analysis methods 
Self-incompatibility 
role RNases, 86 
Senescence, 388 
jasmonates, 569, 575, 577-78 
Serine residues, 630 
Sethoxydim, 212 
Sexual crossing 
tobacco transgenes, 60 
Shikimic acid pathway, 207 
Shoots 
light gradients, 241-42 
removal, 498 
Sieve element loading 
see Phloem loading strategies 
Sig genes, 41-42 
SigA, 41 
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Signals 
C4 expressions, 449 
chitin-binding proteins, 602-3 
ethylene formation, 301 
glycinebetaine regulation, 372 
imprinting, 56, 61 
PSII, 463 
transduction 
pathways: phytochrome, 633-36 
phosphoinositides, 337, 342, 346-50 
proton transport, 141-44 
see also Ion channel gating: hormonal con- 
trol; Jasmonate biochemistry 
SIM 
see Hormone analysis methods 
Simon, Eric, 3 
Sinks, 318 
CO? enrichment, 325-26 
nutrient transport, 536 
Smillie, Bob, 7-8 
Society of Experimental Biology, 2, 4 
Sodium chloride salinity, 371-73 
Sodium ion flux 
role glycinebetaine, 375 
Soil-borne pathogens, 214 
Soil environment 
see Gas exchange in legume nodules 
Soil-herbicide zone, 216 
Solanaceae lectins, 599-600, 604-7 
Solid-phase extraction, 108-9 
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